A high molecular weight protease in the cytosol of rat liver. I. Purification, enzymological properties, and tissue distribution.
Rat liver cytosol has low hydrolytic activity against [3H]methylcasein at neutrality, but activity increases greatly on addition of various compounds such as poly-L-lysine, N-ethylmaleimide, and sodium dodecyl sulfate, suggesting that it contains latent proteolytic activity. The latent enzyme was found to be stabilized in the presence of 20% glycerol and to be activated by addition of poly-L-lysine. The latent enzyme was purified from a crude extract of rat liver to apparent homogeneity in the presence of 20% glycerol by conventional chromatographic techniques. The purified enzyme showed endoproteolytic activity toward various proteins when it was activated by the compounds listed above. It preferentially degraded N-substituted tripeptide substrates with a basic amino acid at the carboxyl terminus, as well as peptides containing neutral hydrophobic amino acids. It did not require activation for these peptidase activities, in contrast to its activity toward large proteins. Interestingly, a proteinase and a trypsin-like and a chymotrypsin-like peptidase activity could not be separated by customary chromatographic methods but were distinguishable by their sensitivities to various inhibitors, activators, and covalent modifiers, suggesting that the enzyme has three distinct active sites within a single protein. The enzyme seems to be a seryl endopeptidase showing maximal activity at neutral and weakly alkaline pH values. Thus, the enzyme is a unique protease with latent multifunctional catalytic sites. The distribution of the protease in soluble extracts of various rat tissues and cells was examined quantitatively by an enzyme immunoassay. The enzyme level was highest in liver and also in spleen, stomach, lung, small intestine, and kidney, but was low in heart, diaphragm, skeletal muscle, brain, and skin. The concentrations of enzyme in some established cell lines including hepatoma and rat kidney cells were comparable to that in normal liver hepatocytes. The enzyme was found mainly in the cytosol fraction, although a small amount was associated with microsomal membranes, suggesting that it is an extralysosomal protease. Immunohistochemical staining of the liver and skeletal muscles showed that the protease is distributed diffusely in panlobular hepatocytes with slight centrilobar predominance and is present in Kupffer cells, vascular endothelial cells, and bile duct epithelial cells in the liver and also diffusely in the intermyofibrillar spaces and vascular endothelial cells in skeletal muscle. The quantitative data obtained in the present study indicate the presence of the protease in the cytosol fraction of all rat tissues.(ABSTRACT TRUNCATED AT 400 WORDS)